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(54) Apparatus for detecting motion vector and encoding picture signals 



(57) Apparatus for detecting a motion vector and en- 
coding picture signals. Where a motion vector is ob- 
tained by block matching employing a luminance pattern 
obtained by eliminating do components from a lumi- 
nance signal of a picture, and thus containing only ac 
components, is compared to a motion vector obtained 
by block matching employing a luminance signal of a pic- 
ture. An optimum motion vector obtained based upon the 
result of comparison is employed as a true motion vector 
for variable length encoding the pk:ture signal. In this 
manner, a correct motion vector may be detected and 
employed forvariable length coding even in cases where 
the average luminance of the picture on the screen is 
varied significantly. 
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Description 



The present invention relates to a method and apparatus for detecting a nnotlon vector and for encoding picture 
signals to transmit or record a moving picture signai from a transmitting side to a receiving side over a transmission 
5 channel and displaying the moving picture signal on a receiving side. 

I n a system for transmitting moving pictu re signals to a remote place, such as a television system, video conferencing 
system or a television telephone system, it has been a conventional practice to encode picture signals by exploiting the 
intra-frame correlation or inter-frame correlation of picture signals for signal compaction in order to achieve efficient 
utilization of the transmission channel. Specifically, where intra-frame correlatbn is utilized, the picture signals can be 
10 compacted by, for example, discrete cosine transform (DCT). 

On the other hand, should inter-frame correlation be utilized, the picture signals can be encoded for further signai 
compaction. For example, with reference to Fig. 5a, Fig. 5b and Fig.8 supposing that a frame picture PC, as a first 
picture/frame (or search picture) and a frame picture PC2 as a second picture/frame (or reference picture) are respec- 
tively generated at time t^ and time {2- A difference between a picture signal of the frame picture PC-| and a picture signal 
IS of the frame picture PC2 is calculated, and a differential picture PC^2 *^ generated by the difference between the two 
picture signals. Since two frame pictures temporally neighboring each other are usually not changed significantly, the 
calculated difference between the frame picture PC., and the frame picture PC2 is typically small. This differential may 
be encoded for compacting the data volume. 

In addition, the frame picture PC2 is divided into a plurality of 16-dot by 16-dot blocks (16 vertical dots and 16 
20 horizontal dots). Fig. 8 illustrates a frame picture wherein the blocks are 8-dot by 8-dot. For each of these blocks, picture 
portions of the frame picture PC-, having strongest luminance signal pattern similarity thereto are searched by a block 
matching method. In other words, each block of frame picture PC-, is sequentially compared to a corresponding block 
(search block) of pixels in frame picture PCg. This search block is of a predetermined size, or number of pixels, and is 
typically larger than the block of frame picture PC^ which is under consideration. For example, the search block may 
2S constitute an area which is 32 dot by 32 dot (32 pixels x 32 pixels). The above mentioned difference becomes smaller 
by finding an offset (vector) of the position of the picture portion on the frame pk:ture PC^ thus detected by such block 
matching search with respect to the positbn of the corresponding block in the frame picture PCg. This vector is encoded 
by a variable length encoder 20 shown in Fig.SB and output as a bitstream, while the difference signal thus found is 
encoded by a variable length encoder 21 and output as a bitstream. The above-mentioned block nnatching method is 
30 further illustrated in Fig.6 and Fig. 8. 

In this block matching method, the portion of the frame picture PC2 in a search range SR which has the strongest 
similarity in luminance pattern to that of the block under consideration BC from frame picture PC-, is determined. In Fig.6, 
a block in the current memory M2 as a reference picture is denoted as A and a block In a search memory M^, as a 
reference picture, whose candidate vector R is offset by AX, AY is denoted as A'. The sum of absolute values of the 
3S differences between the values of the total pixels belonging to the block A in the current memory M2 and the values of 
the pixels on the block A' in the search memory associated with the respective pixel values In the bkx;k A, for example, 
is calculated. This sum value is termed the residue. The residue, herein termed D (AX, AY), is given by the folbwing 
equation (1): 

D(AX,AY)=S 1A(X,Y)- A'(X+AX, Y+AY)I (1 ) 

40 In the search algorithm usually emptoyed, such as full search or multi-search, a vector (AX, AY) which gives a 

minimum residue value is selected from among the plural reskJues D (AX, AY) obtained in the search area as explained 
above is simply employed as an optimum motion vector. 

Meanwhile, there are occasions wherein, if the vector which gives the smallest residue value is simply selected as 
an optimum motion vector as conventionally, the nnotlon vector selected becomes vitally different from the actual vector 
4S which should be found. 

For example, if the average luminance of the picture on the display screen in its entirety is changed, as when the 
totality of pixels on the screen gradually becomes higher in luminance such that the average luminance of the picture 
on the display screen In its entirety becomes brighter (fade-in) or, conversely, the totality of pixels on the screen gradually 
becomes tower in luminance such that the average luminance of the picture on the display screen in its entirety becomes 
^ darker (fade-out), the picture portions having the strongest similarity in the luminance signal pattern are searched by 
the pattern matching method even though the object remains still on the screen. The resulting vector is significantly 
different from the real one. 

Specifically, on fade-in of a still picture shown in Fig.Ta, blocks A, BandC in the picture shown in Fig.Zb are detected 
by the block matching method as picture portions having strongest luminance signal pattern similarity to blocks AV B' 
ss and C in Fig.7a. The pixel luminance on a line P'Q' of a pre-fade-in pbture in Fig.7a is shown in Fig.7c, while the 
luminance on a line PQ of a post-fade-in prcture in Fig. 7b Is shown In Fig.7d. Lines P'Q* and PQ each define a prede- 
termined row or line of pixels on a display device. With the block matching method, a luminance portion B shown in 
Fig.Zd, representing the luminance of a block B in the picture shown in Fig.7b, has been retrieved as a block having 
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strongest similarity to a luminance portion B' of Fig.7c representing the luminance of a block B* In the picture shown in 
Fig.7a, In effect, the luminance of a block portion at the same position as the block B in the pre-fade-in picture of Fig.7a 
is represented by a luminance portion B" shown in Fig.7c, Fig. 9 illustrates one example of an apparatus for performing 
the above described block matching function. It should be noted that reference numerals corresponding to like reference 
5 numerals in the illustration of the present invention shown in Fig. 1 represent like elements/components. 

In view of the foregoing, it is an object of the present Invention to provide a method and apparatus for motion vector 
detecting method and picture signal encoding whereby a correct, or predetemnined, vector may be detected although 
the average luminance on the screen is changed significantly. 

It is another object of the present invention to provide a recording medium on which picture signals are recorded 
10 thereon in accordance with the moving picture detection method and apparatus and the moving picture encoding method 
and apparatus. 

In one aspect, the present Invention provides a method and apparatus for detecting motion vector wherein a motion 
vector obtained by block matching wherein a luminance pattem freed of dc components from a luminance signal of a 
picture and thus containing only ac components is compared to a motion vector obtained by block matching wherein a 
IS luminance signal of a picture and an optimum motion vector based upon the result of comparison is adopted as a true 
motion vector 

With the picture signal encoding method and apparatus according to the present invention, a true motion vector Is 
obtained using the above motk>n vector detecting method. Encoding and quantization are performed on a prediction 
picture signal afforded by the true motion vector. The resulting quantized signal and the motkDn vector are encoded by 
20 variable-length encoding. 

In another aspect, the present invention provides a recording medium on whk:h there is recorded a picture signal 
which is obtained by comparing the results of block matching employing a luminance pattem freed of dc components 
from a luminance signal of a picture and thus containing only ac components, to a nrxjtion vector obtained by block 
matching employing a luminance signal of a picture. An optimum motion vector based upon the result of the above 
26 comparison is a true motion vector, effecting encoding and quantizatk>n using a predictk^n picture signal afforded by the 
true motkxi vector, and variable-length encoding the resulting quantized signal and the motion vector. 

According to the present inventbn, a motion vector and minimum value Is selected from either a motion vector and 
minimum value obtained by a conventional block matching method or a motion vector and minimum value obtained by 
removing dc components from a luminance pattern so as to yield only ac components thereof. The selection between 
30 these two motion vectors and minimum values is made based upon the which of the two motion vectors has the minimum 
value. The motion vector having the minimum value is selected as an optimum nnotran vector obtained based upon the 
result of this comparison. This optimum motion vector may be employed for variable length encoding of the video signal 
even in cases wherein the average luminance of the picture on the screen is varied significantly. 

Also it is possible with the recording medium to correctly reproduce the original signal recorded thereon. 
35 The present invention will be more clearly understood from the following description, given by way of example only, 

with reference to the accompanying drawings in whk:h: 

Fig. 1 shows a schematk; of one embodiment of the present invention. 

Fig. 2A is a graph showing picture luminance distribution with the method for detecting the motion vector according 
to the present Invention. 

40 Fig. 2B Is a graph showing picture luminance distribution with the method for detecting the motion vector according 

to the present inventk>n. 

Fig.2C is a graph showing picture luminance distribution with the method for detecting the motion vector according 
to the present inventkxi. 

Fig.SA Is a graph showing picture luminance distribution with the conventional method for detecting the motion 
45 vector. 

Fig.3B is a graph showing picture luminance distribution with the conventk)nal method for detecting the motk>n 
vector. 

Fig.3C is a graph showing prcture luminance distributbn with the conventional method for detecting the motion 
vector 

so Fjg.4 is a graph showing a typical example of an evaluation f ur)ctlon. 

Fig.SA illustrates picture signal encoding exploiting inter-frame correlation. 
Fig.SB illustrates picture signal encoding exploiting inter-frame correlation. 
Flg.6 illustrates a conventional method for detecting the motion vector. 

Fig. 7a illustrates a motion vector on a picture during fade-in according to a conventional method for detecting the 
6S motion vector and the luminance distributk)n. 

Fig. 7b illustrates a motion vector on a pk^ture during fade-in according to a conventbnal method for detecting the 
motion vector and the luminance distribution. 

Fig. 7c illustrates a motion vector on a picture during fade-in according to a conventional method for detecting the 
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motion vector and the luminance distribution. 

Fig.7d illustrates a motion vector on a picture during fade-in according to a conventional method for detecting the 
motion vector and the luminance distribution. 

Fig. 6 illustrates a current frame 1 and a reference frame 2 in relation to each other. 
5 Fig. 9 illustrates a conventional apparatus for motion vector detection. 

Blocl( matching methods are described in U.S. patent # 4,897,720 for a Circuit Implementation of Blocl( Matching 
Algorithm, to Lancelot Wu, et. al. and in pending U.S. Patent application, serial # 08/302,407 for Motion Vector Detecting 
Apparatus and Method (applicant: Tetsujiro Kondo; Filing Date; 9/8/94). The disclosure of U.S.P.# 4,897,720 and U.S. 
patent application, serial #08/302,407 is hereby incorporated by reference. 
10 Referring to the drawings, illustrative embodiments of the present invention will be explained in detail. Fig. 1 sche- 

matically shows a construction of a device for carrying out the picture signal encoding method according to the present 
invention. 

Data, or pixel values B, of a first frame picture, or reference picture, are input via input terminal 21 to terminal 20a 
of input selector 20. Control circuit 22 controls input selector 20 to route the data (pixels value 8) from input terminal 

IS 20a to either output terminal 20b or 20c. In the case of data, or pixel values B, of a first frame picture, control circuit 22 
causes input selector 20 to route the data (pixel values B) from terminal 20a to output 20c where it is then stored in 
frame memory 1 and routed to average luminance calulating circuit 6. Data, or pixel values A, of a second frame picture, 
or search picture, is input and routed via input selector 20 to output terminal 20b where it is then stored in frame memory 
2 and routed to average luminance calculating circuit 7. 

20 First, by way of calculation of residues, the total pixel values in a predetermined block of pixels under consideration, 

herein represented by a value of a sole pixel A. are read out from the frame memory 2. The pixel values in a block in a 
search range associated with the pixel A, herein represented by a value of a sole pixel B, are then read out from the 
frame memory 1 . The pixel values A and B read from frame memory 2 and frame memory 1 , respectively, in accordance 
with control circuit 22, are routed to an arithmetic-logical unit 3 where an absolute value of the difference between the 

2S pixel values A and B is calculated. This absolute value is routed to an arithmetic-logical unit 4 where the residue D (AX, 
AY), which is the total sum of the absolute values, is calculated. 

For carrying out calculations of the residue in accordance with the motion vector detecting method of the present 
invention simultaneously with the above-described calculations of the residue, the pixel values A and B are routed to 
average luminance calculating units 7 and 6, respectively. The average luminance calculating units 7 and 6 calculate 

30 average luminance values of the pixels A and B. respectively. In other words for a full evaluation of a picture frame block 
under consideratbn, the average value of all the A values and B values is calculated by the luminance calculating units 
6 and 7. The average luminance values thus found are routed to an arithmetic-logical unit 8 where an absolute value 
of the difference between the average luminance value of the pixel A and that of the pixel B is found and routed to an 
arithmetic-logical unit 9. The arithmetic-k>9lcal unit 9 calculates a residue Dj^q (AX, AY) based on the absolute value 

35 calculated by arithmetic-logical unit 8. 

The calculations for finding the residue Df^Q(AX, AY) will now be explained in detail. The reskjue is usually employed 
by circuitry for retrieving picture portions having strongest luminance signal pattem similarity using the block matching 
method. With the motion vector detecting method according to the present invention, the block matching method is 
employed in such a manner as to subtract a dc component as a average luminance of a block under consideration from 

40 the pixel value in the block under conskleration to give a difference, herein tenmed an ac component, which ac component 
Is emptoyed in cak^ulating the resKlue. The residue D^^t^* represented by the equation (2): 

Dj^ (AX, AY) =2 I A(X,Y)- A -(A* (X+AX,Y+AY) - A*)l (2) 

This value of the residue D;^c(^^= '® calculated with the dc component being removed from each pixel so that 
the average luminance of the bkx;k under calculation is equal to zero. Consequently, even if the average luminance is 
significantly changed between the reference picture (average luminance of search picture A; average luminance of 
reference picture = A') and the search picture as in the case of fade-in or fade-out, the block matching may be performed 
without being affected by changes in the average luminance. Thus a motion vector may be calculated more accurately 
by comparing the residue D (AX, AY) and the residue D^cCAX, AY) to each other for selecting a more appropriate one 
^ of the residues. 

Fig.2a & Fig. 2b shows the luminance distribution In case the dc component has been renrioved from the pixel value 
when calculating the residue using the pictures shown in Figs.7a and 7b. Specifically, Figs. 2a and 2b show the luminance 
distribution in case the dc component has been removed from the pixel values on the line P'Q' in Fig.7a and that in case 
the dc component has been removed from the pixel values on the line PQ In Flg.7b. Lines PQ and P'Q' represent a 
^ selected row of pixels across a display screen 700. Thus the difference between the luminance distributbn In Fig.2a 
and that in Flg.2b is as shown shaded in Fig.2c. Fig.3a shows the luminance distribution of the pixel values on the line 
P'Q' of the picture shown In Ffg.7a, as found by the conventional motion vector detecting method. Figs. 3b and 3c show 
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the luminance distribution of pixel values on the line PQ In Flg.7b and the difference between the luminance distribution 
of Fig.3a and that of Fig.3b. The luminance distribution shown in Figs.3a. 3b and 3c is associated with that shown in 
Figs. 2a, 2b and 2c. 

The arithmetic-logical unit 4 of Fig.1 calculates the residue D (AX, AY) for the totality of blocks within the search 

s range, while the arithmetic-logical unit 9 of Fig. 1 calculates the residue D^q (AX, AY) for the totality of blocks within the 
search range. The residue Dac(AX, AY) as found by the arithmetic-logical unit 4 and the residue D;^c(^^' ^Y) as found 
by the arithmetic-logical unit 9 are routed to minimum value calculating units 5, 1 0, respectively. The minimum value of 
the residue D (AX, AY) and the minimum value of the reskJue Dp^dAX, AY) are selected by the minimum value calculating 
units 5, 10, respectively. The minimum value of the residue D (AX, AY) and the minimum value of the residue D;^c(AX, 

10 AY), selected by the minimum value calculating units 5, 10, respectively, are routed to an evaluating unit 11 where the 
two minimum values of the residues are compared to each other In accordance with a pre-set evaluation standard. The 
resulting value of comparison is fed to signal switching units 12 and 13. 

The signal switching unit 12 Is configured to effect switching between the minimum values of the residues as found 
by the above-described two motion vector detecting methods. The signal switching unit 12 has Its Input terminals a and 

IS b supplied with the minimum value of the residue Oaq(AX, AY) from the minimum value calculating unit 1 0 and with the 
minimum value of the residue D (AX, AY) from the minimum value calculating unit 5, respectively. The signal switching 
unit 1 3 is configured to effect switching between the motion vectors obtained by the above-described two motion vector 
detecting methods. The signal switching unit 1 3 has its input terminals c and d with the motion vector from the minimum 
value calculating unit 10 and with the motion vectorf rom the minimum value calculating unit 5, respectively. These signal 

20 switching units 12. 1 3 are changed over responsive to the results output from the evaluating unit 11 so that the minimum 
value of the reskiue and the motion vector as found by one of the two motion vector detection methods are routed to a 
motion picture encoder 14. Specifically, where the average luminance on the screen is changed significantly, the mini- 
mum value of the residue and the motion vector from the minimum value cateulating unit 10 are routed via the signal 
switching units 1 2 and 1 3 to the motion picture encoder 1 4. OthenA/ise, the minimum value of the residue and the motion 

2S vector from the minimum value calculating unit 10 are routed via the signal switching units 12 and 13 to the motion 
picture encoder 14. The motion pk^ture encoder 14 effectuates the encoding using predicted pk^ture signals and proc- 
esses the encoded signal in a pre-set manner. The motion picture encoder 14 also quantizes the processed signal and 
variable-length encodes the quantized signal and the motkyi vector. 

The evaluating unit 11 sets, or determines, an evaluation function based upon plural types of sequences and the 

30 function thus set is followed without simply selecting a smaller one of the evaluation functions. I n other words, evaluating 
unit 1 1 outputs a signal based upon whk:h of the minimum values signals D^j^ or Dacmin* minimum value cak:ulating 
units 5 and 10. respectively, meet the predetermined criteria. 

Fig.4 shows illustrative examples of the evaluation functbn(crlterla). in this illustration the lines SI and 32 are 
defined as follows: 

35 

Sv Daemm. = ai D^in. + Pi 

^2- Dacmin. = «2 Dmin. + Pa 

40 Assuming that, with a minimum value of the residue D (AX, AY) by the conventional method of detecting the motion 
vector being D^|„ and with a minimum value of the residue Dy^Q(AX, AY) by the present method for detecting the motion 
vector being Dg^emin.. ^ pre-set value of the reskiue D (AX, AY) ie e,,^ whk^h is defined by and corresponds to the point 
of intersection of lines 81 and 82 as shown in Fig. 4. The minimum value D^cmin of the residue Dj^ci^X, AY) is such 
that Dgcmin. > ^iC^min.) + Pi' While the minimum value D^jn. of the residue D(AX, AY) Is such that Da^rnin - ^ i^min.) 

45 + p., , for 0 ^ < e„i . Under the same assumption, the minimum value Dg^g^i^ of the residue O/^q (AX, AY) is such 
that Dacmin > «2 (^min) + P2» While the minimum value D^j^ of the residue D(AX, AY) is such that Da^^in ^ og (□„,!„ ) 
-I- ^o** ©ni = P2- tan 9i while Og = tan 62- 

With reference to Fig. 1 and Fig. 4, It can be seen that where the values of D^cmin an^l D^j„ fall within the area "J" 
above the curve defined by lines SI and S2. as illustrated for example by point VI on Fig. 4, the evaluation unit 11 

so causes the switches 12 and 1 3 to output the signals from temiinals B and D to motion picture encoder 14. Likewise, 
where the values of Dacmin ^mm ^s*' within the area "K" below the curve defined by lines SI and 82 (example: point 
V2), the evaluatbn unit 1 1 causes the switches 1 2 and 1 3 to output the signals from terminals A and C to motion picture 
encoder 14. Motion picture encoder 1 4 may be, for example, a MPEG or MPEG II type motion picture encoding device. 

In view of the above description of the present Invention, it will be appreciated by those skilled In the art that many 
variations, modifications and changes can be made to the present inventk)n without departing from the spirit or scope 
of the present Invention as defined by the claims appended hereto. All such variations, modificatkns or changes are 
fully contemplated by the present invention. 
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Claims 

1. A method for comparing data representing a first sequential picture frame and a second sequential picture frame 
to detect a motion vector comprising the steps of: 

5 generating a first motion vector and first minimum value by block matching said data of said first sequential 

picture frame and said second sequential picture frame, wherein a luminance pattern Is obtained by eliminating dc 
components from a luminance signal so as to yield only ac components; 

generating a second motion vector and second minimum value by block matching said data of said first sequen- 
tial picture frame and said second sequential picture frame wherein the difference between saki first sequential 
"io picture frame data and said second sequential picture frame data is calculated; 

evaluating said first motion vector and first minimum value, and said second motion vector and second mini- 
mum value to determine which meets predetermined criteria; 

outputting either said first motion vector and first minimum value or saki second motion vector and second 
minimum value as an optimum motion vector and optimum minimum value, based upon said evaluation; and 

encoding video frame data based upon said optimum motion vector and minimum value. 

2. A method for encoding a picture signal comprising the steps of: 

generating a first motron vector and minimum value generated by block matching employing a luminance 
pattern obtained by eliminating dc components from a luminance signal of a picture and thus containing only ac 
20 components, to a second motion vector generated by block matching employing a luminance signal of a picture; 

generating an optimum motion vector, based upon the result of comparison between saki first motion vector 
and said second motion vector, as a true motion vector; 

effecting encoding and quantization on a prediction picture signal afforded by said true motion vector, and 
variable-length encoding the resulting quantized signal and the nrKDtion vector. 

2S 

3. An apparatus for encoding a video signal comprising: 

input for receiving an input video signal on a sequential frame by frame basis; 
first memory means for storing first frame data representing a plurality of pixel luminance values; 
second memory means for storing second frame data representing a plurality of pixel luminance values; 
30 first arithmetic logic unit for calculating a difference between luminance values of said second frame data and 

said first frame data in ocordance with the expression: 

Out., = lA - Bl 

, where A represents a luminance value of said first frame data and B represents a luminance value of sakj second 
^ frame data, and outputting a signal representing same; 

circuitry for generating and outputting a first motion vector signal representing a first motion vector and mini- 
mum value in accordance with saki output from said first arithmetic logic unit; 

first average luminance cabulating unit for calculating the average luminance value of said first frame data; 

second average luminance calculating unit for calculating the average luminance value of saki second frame 

40 data; 

second arlthmetk: logic unit for generating a second output signal In accordance with the expres8k)n: 

Out2 = l(A-A^)-(B-B3,g)l 

, where A^^g represents the total average luminance value of said first frame data and B^vg. represents the total 
^ average luminance value of said second frame data; 

evaluation circuitry for comparing the value of said first output signal with the value of said second output 
signal to determine which value meets predetermined criteria; 

selection circuitry for outputting as an optimum motbn vector and value the one of either said first output signal 
or said second output signal which is determined to meet said predetrmined criteria; and 
^ encoder circuitry for encoding said video signal in accordance with said optimum motion vector and value. 

4. A method for detecting a motion vector comprising the steps of: 

storing first picture data into a first mennory; 
storing second picture data Into a second memory; 
^ said first picture data and said second picture data represent sequential frames of video images; 

generating a first motkxi vector based upon the difference in luminance values between saki first picture data 
and said second picture data and wherein said dc components of said luminance values have been removed; 
generating a second motion vector based upon the difference of the difference in luminance values between 
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said first picture data and said second picture data; 

comparing said first motion vector and said second motion vector to determine which has the lesser value; and 
outputting as an optimum motion vector, the one of either said first motion vector or said second motion vector 

having the lesser value. 

An apparatus for detecting a motion vector between a present frame and a preceding frame of an input digital picture 
signal which includes DC components and AC components comprising: 

eliminating means for eliminating DC components from the input digital picture signal so as to provide a digital 
picture signal containing only AC components; 

first motion vector generating means for generating a first motion vector and first minimum value from the 
digital picture signal supplied from said eliminating means by utilizing block matching algorithm; 

second motion vector generating means for generating second motion vector and second minimum value 
from the input digital picture signal by utilllzing block matching algorithm; 

evaluation means for evaluating said first and second motion vectors to determine which meets predetermined 
criteria; and 

selection means for selectively outputting said first motion vector or said second motion vector on the basis 
of said determination of said evaluation means. 

An apparatus for detecting a motion vector between a present frame and a preceding frame of an input digital picture 
signal which includes DC components and AC components according to claim 5 wherein said first motion vector 
generating means further comprises calculation means for cateulating an integratbn value of absolute values of 
differences of luminance values in each associated posltk>n between a reference block in a preceding frame and a 
block under consideration in a present frame. 

An apparatus for detecting a motion vector between a present frame and a preceding frame of an input digital picture 
signal which includes DC components and AC components according to claim 6 further comprising: 

means for detecting the smallest integration value and generating the first motion vector based upon a position 
of reference block having the smallest integration value; 

said second omtion vector generating means comprise calculation means for cateulating integration value of 
absolute values of differences of luminance value in each associated positions between reference block in a pre- 
ceding frame and bkx:k under consideration in a present frame, means for detecting the smallest integration value 
and for generating the second motion vector In accordance with the smallest integration value; and 

said evaluation means evaluates which of said first of second motion vector is preferable on the basis of the 
smallest Integration values supplied from saki first selecting means and said second selecting means. 
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